Ecological Interface Design (EID) has emerged as a viable framework of methodologies, tools, and techniques for generation of computer interfaces for the control of complex systems. It provides a method of using engineering design knowledge to directly inform the design and layout of interface graphical forms and has been experimentally shown to improve operator performance.
Introduction
Improvements in engineering design have permitted increasingly large and complex systems to be created, the control of which has become a daunting task. Traditional industrial interface design has ensured "data availability", providing every piece of data about the system and leaving the operator to make sense of it. A more effective approach is to design computer interfaces for "information extraction", to support the operator's information needs during problem-solving [1] . The design of interfaces can sometimes seem more an art form than science, involving "magic" steps between analysis and design. EID provides a framework to systematically guide engineering design of interfaces for complex systems.
What to display?
The most immediate question concerning any interface is what needs to be included. Relying exclusively on operators' suggestions can lead to mistakes or omissions, as workers may not fully understand the complexity of the system [2] . EID proposes instead that an analyst can draw on expert engineering and managerial understanding to support operators in problem-solving, especially in case of unanticipated events that require expert knowledge. The EID process begins with an analysis of the physical system, or "work domain", using variations of Functional Decomposition design techniques.
Work Domain Analysis
Performing a WDA of the system generates several complete descriptions of the work domain from different points of view, all applicable to different problem-solving situations [2] . The most abstract level describes the functional purposes for which the system was designed. The least abstract level is the physical form, the actual layout and appearance of the equipment in the physical system. The levels inbetween describe the system in terms of equipment capabilities, system processes, and physical laws governing system behavior.
Constraint-based interfaces
The analyst next determines how information about each element identified in the WDA can be measured. Some, such as temperature and pressure can be measured directly, as for conventional displays. Others such as energy, enthalpy, or phase change properties can be calculated based on knowledge of engineering formulas. Graphical shapes can be chosen or invented to translate these mathematical relations into visual forms. The key value provided by EID is in clearly presenting the limits and laws that constrain what operators can do in the system, making intangible abstract concepts visible and meaningful [1] . This explicit display of system constraints can support operators in dealing with unanticipated events and provide interfaces that are "useful, not just usable" [2] .
From analysis to design
This presentation will include discussion of examples from a set of interfaces designed for the University of Toronto Solar Car Racing strategy team.
